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AN OUTLINE OF BIOLOGY 
IN SECONDARY 
SCHOOLS 
(All Rights Reserved) 
THIS outline is the work of a group 
of students organized to outline and 
prepare plans for a course in biol- 
ogy for high schools. Biology and Human 
Welfare by Peabody and Hunt has been 
used as a basis for the various textbook 
assignments. 
The purpose of this outline is threefold; 
(1) to familiarize the group of prospective 
biology teachers with the organization and 
preparation of subject matter and material 
from the standpoint of the teacher; (2) to 
give them a series of suggestions that will 
in many ways lighten their load in the first 
year of teaching; (3) to increase the value 
and effectiveness of their teaching. The 
plan adopted is something like that propos- 
ed in Miller and Hargreave's book, The 
Self-Directed School, modified to suit the 
needs of the course. Only such suggestions 
are given to the teacher as would be of de- 
cided aid. What the Pupils Will Do con- 
stitutes the C assignment, mastery of which 
should be a prerequisite to the undertaking 
of additional assignments. The grade of D 
is suggested for those who perform the C 
assignment, showing mastery of the mate- 
rials and subject matter, and yet do work a 
bit inferior to the C average. If the stu- 
dent is unable to master the C assignment 
he has failed to satisfy the requirements of 
the course. The B and A assignments con- 
sist of such problems or contracts as are 
suggested under What the Pupils May Do. 
The teacher will make substitutions for or 
additions to these assignments as the neces- 
sities of her particular problems may re- 
Editor's Note:—Biology 307, in which these 
outlines were prepared, contained the following 
students: Elizabeth Bloxom, Pauline Callender, 
Ruth Clement, Pauline Conner, Frances Dunlop, 
Helen Goodson, Helen Kerr, Mary B. Miller, 
Ruth Nickel), Mary I. Payne, Emma Pe.ttit, Elsie 
Stephenson, Sarah Elizabeth Thompson, and Hel- 
en Yeatts. 
quire. In all assignments mastery of the 
material is emphasized and demanded. The 
students should not be allowed to begin an 
advance assignment before the one in hand 
is thoroughly mastered. 
These plans are in no way binding on the 
teacher and no method of procedure has 
been attempted, as that problem has been 
left to each individual teacher to work out 
for herself. The material has been pre- 
sented in such a way as to give place for 
the project method, the unit plan, the con- 
tract plan, and even the type study plan with 
a minimum of adaptation. Certainly it 
would be impossible to adhere to a rigid 
schedule" of laboratory and recitation pe- 
riods, as the several topics call for a varied 
distribution of time. In many instances the 
class discussions will be concurrent with 
experimental work in the laboratory. It 
would be particularly unfortunate to think 
of the laboratory as a four-walled room; 
much of the most effective work will be 
done in the field and at home. 
It will be noted in the introductory out- 
line that the course has been organized in 
relatively large units. This tends to co- 
ordinate the subject matter and make it 
more interesting. Each of these units is di- 
rected towards the study of the human in- 
dividual and of the relationship of other or- 
ganisms to him. It is obvious that some of 
the assignments can be accomplished at one 
recitation while others may require a week 
for their completion, as the topic rather than 
class periods is the basis of the organiza- 
tion. 
In the utilization of such plans as are 
here presented it is necessary that the teach- 
er keep in mind not only the subject mat- 
ter contained in them but also the objectives 
that any good course in biology must strive 
to attain. The student must acquire such 
scientific methods of learning the truth as 
will correct misinformation. He must 
learn the wisdom of the laws of nature 
and the necessity of obeying them and he 
should appreciate the beauty of the outdoor 
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world. He should learn from nature to 
conserve and use wisely his own and na- 
ture's resources, preserving what is good 
and discarding what is injurious. He should 
note the absence of falsehood in nature and 
learn to think straight. He should acquire 
a reverence for human life and develop a 
desire to help his fellows. If the student 
is not a better citizen at the completion of 
the course, then the course will have failed. 
The student should learn to direct the laws 
of nature to the promotion of the good of 
humanity. Briefly, such a course should 
help him to live better and enable him to 
leave the world better for his having lived 
in it. 
George W. Chappelear 
AN OUTLINE OF BIOLOGY IN 
SECONDARY SCHOOLS 
A. Environment (Introduction) 
B. Nutrition 
1. Classification and composition of 
foods 
11. Photosynthesis 
HI. Functions of foods 
IV. Food value in relation to a balanced 
diet 
What we should eat and why 
What we should not eat and why 
V. Digestion 
1. Diffusion 
2. Digestion and distribution in 
plants 
3. Digestion and distribution in man 
C. Respiration and circulation 
1. How living things breathe 
11. How circulation is carried on in man 
D. Nervous system 
1. General functions 
H. Construction and operation 
HI. Hygiene of the nervous system 
IV. Harmones 





F. Plants and human welfare 
L, Bacteria (as friends or foes) 
H. Plants for foods, drinks, and medi- 
cine 
HI. Plants for clothing 
IV. Forests 
V. Plant enemies 















H. Environment and Training 
A 
Objectives: 
1. To learn the purpose and scope of 
Biology 
2. To trace briefly the development 
of the science of Biology 
3. To study the relation of Biology 
to human welfare 
, 4. To study our environment. 
What the Teacher Will Do: 
1. Bring before the class outlines and 
data that will show the purpose, 
scope, and development of the science 
of Biology. 
H. Determine with the class the relation 
of Biology to other sciences. 
HI. Review table of contents of present 
text, giving necessary comment on 
material to be covered. 
IV. Direct discussions on the following 
subjects; 
1. Environment—Its extent, its im- 
portance, and the manner of de- 
termining it. 
2. The part living things, air, and 
water play in one's surroundings. 
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What the Pupils Will Do: 
I. Prepare individual outlines showing 
the purpose, scope, and development 
of the science of Biology. 
II. Prepare a table showing the relation- 
ship of Nature Study, Hygiene, Phy- 
siology, and General Science to the 
contents of the course in Biology. 
III. Perform experiments 1 through 5 in 
text. 
IV. Make a survey of relations of living 
things to human welfare. (Exercise 
6, page 29). 
What the Pupils May Do: 
I. Devise plans for improvement of en- 
vironment. 
II. Do as many things as possible toward 
improving school environment. Keep 
record. 
III. Devise and carry on plans for im- 
proving and replenishing laboratory. 
IV. Study and plan landscaping and im- 
provement of school lot. 
Textbook Assignment: Chapter I. 
B1 
Objectives: To learn the classification and 
composition of foods 
1. To learn food classification 
2. To study various sources of foods 
3. To study scientific analysis of 
foods 
What the Teacher Will Do: 
I. Bring before the class various charts 
which show the composition of dif- 
ferent foods. 
II. Lead a discussion concerning the val- 
ues of different foods. 
III. Familiarize the class with as many 
sources of food as possible. 
(A trip to a slaughter pen or some 
manufacturing or canning establish- 
ment is advised.) 
What the Pupils Will Do: 
I. Make a chart classifying foods, giv- 
ing the food values and an example 
of each. 
II. List the sources of our foods. Make 
a table showing foods that are deriv- 
ed .from (1) plants; (2) animals. 
III. Perform experiments 7 through 16 
in text. 
IV. Make a list of various chemical re- 
agents employed and name the reac- 
tion of each. 
What the Pupils May Do: 
I. Devise and perform original experi- 
ments related to the classification of 
foods. 
II. Make tables and posters showing 
classification and composition of 
foods not analyzed in class. 
Textbook assignment: Chapter II. 
B2 
Objectives: 
1. To study photosynthesis showing 
what elements are necessary for 
the manufacture of carbohydrates 
and the conditions essential for 
their manufacture. 
What the Teacher Will Do: 
I. Conduct a discussion on the defini- 
tion of photosynthesis. 
II. Lead discussion that will answer the 
following questions: 
1. Where do plants obtain materials 
used in making carbohydrates? 
2. What conditions are necessary for 
carbohydrate manufacture? 
3. Is sunlight essential for starch 
manufacture? 
4. Is chlorophyll in plants necessary 
for starch manufacture? 
5. How is carbohydrate manufacture 
carried on in green plants? 
6. Do green plants give off gas in 
sunlight? In darkness? 
HI. Give completion check exercise based 
on summary of chapter. 
What the Pupils Will Do: 
I. Make a chart showing what food 
substances exist ready-made, and 
what must be manufactured by 
plants. 
II. Draw a diagram showing the compo- 
sition of carbohydrates, and state the 
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condition under which this food stuff 
is manufactured. 
III. Perform experiments 18, 19, and 20 
in text. 
What the Pupils Will Do: 
1. Perform original experiments show- 
ing other ways (than of food) in 
which plants are of value to man. 
II. Write a paper of 50 or 60 words de- 
fining and explaining photosynthesis. 
Textbook assignment: Chapter III. 
B3 
Objectives: 
1. To study the functions of foods in 
relation to the human body. 
What the Teacher Will Do: 
1. Conduct discussion out of which will 
grow the answers to the following 
questions: 
1. What are three most common 
forms of energy? How are they 
recognized ? 
2. What kinds of energy are devel- 
oped in living things? 
3. Does oxidation take place in living 
things ? 
4. How can we measure the degree 
of heat in the human body ? 
5. How can we show that heat en- 
ergy is developed in growing seed- 
lings ? 
6. What is meant by constant tem- 
perature? Cold-blooded? 
7. How is energy released from food 
and fuel? 
8. Do seeds need air in order to re- 
lease energy for growth? 
What are the characteristics of 
protoplasm ? 
How is cell division carried on? 
What are tissues? 
What the Pupils Will Do: 
I. Make a chart of foods and list the 
function of each. 
H. Perform experiments 21, 22, 23, 24, 
25, 26 and 27 in text. 




IV. List 5 important things included in 
respiration. 
What the Pupils May Do: 
I. Write a paper on the development of 
the study of microscopic structure of 
living things, mentioning the scien- 
tists and the contributions made by 
each. 
H. Prepare a summary of the composi- 
tion and structure of a living plant 
or animal, beginning with the chem- 
ical element and ending with proto- 
plasm. 
Textbook assignment: Chapter IV and V. 
B41 
Objectives: 
1. To study certain foodstuffs, con- 
stituents, and value in relation to 
each other. 
2. To learn the principles underlying 
a balanced diet. 
What the Teacher Will Do: 
I. Bring before the class charts and 
diagrams showing the values and pet- 
cent composition of various food- 
stuffs. 
II. Direct discussions on the following 
topics: 
1. Uses of various food substances 
2. Sources of various foods 
3. Deficiencies in diet and how to 
remedy them 
4. Vitamines—their source and im- 
importance 
HI. Bring before the class examples of 
balanced menus. 
What the Pupils Will Do: 
I. Prepare a table illustrating the com- 
position and value of the five classes 
of foods. 
H. Perform experiment 28 in text. 
HI. Prepare balanced menu for 5 meals. 
IV. Make a chart showing the deficien- 
cies in food, their remedies, and re- 
sults. 
V. Make posters illustrating rules to be 
followed in choosing one's diet. 
What the Pupils May Do: 
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I. Prepare a series of menus for a per- 
son suffering of (I) eye disease; (2) 
beri beri; (3) rickets. 
II. Devise and perform before the class 
one or more original experiments 
dealing with this subject. 
III. Select an underweight child : keep the 
child's weight chart and make a 
graph showing the improvement 
made in the child's welfare through 
your planning its diet. 
Textbook assignment: Chapter VI. 
B42 
Objective: To learn the effect of drugs 
and beverages upon the human body. 
What the Teacher Will Do: 
I. Direct discussion of the following 
subjects: 
1. Food accessories—their value and 
uses 
2. The effect of tea and coffee upon 
the body 
3. The effect of tobacco and alcohol 
upon the body 
4. The effect of patent medicine up- 
on the body 
II. Bring before the class charts and 
statistics that will show the effect of 
these things upon adolescents, upon 
adults. 
What the Pupils Will Do: 
I. Prepare an argument for or against 
the use of tea and coffee, tobacco, 
alcohol, or patent medicine, as as- 
signed by the teacher, and present to 
class. 
II. Tabulate the ill effects of each of the 
above. 
What the Pupils May Do: 
I. Write a paper answering the follow- 
ing questions: 
1. What is a drug? 
2. Into what classes are they divid- 
ed? 
3. How do they differ from food? 
4. Discuss three ways in which they 
may be sources of danger to man. 
II. Prepare a paper on the Pure Food 
and Drug Act, and tell how it pro- 
tects the public. 
Textbook assignments: Chapter VII. 
B5 
Objectives: 
1, To study diffusion, digestion, 
and distribution of foods in plants 
and animals. 
What the Teacher Will Do: 
I. Bring before the class such drawings 
and charts as will best show the 
structure and work of the digestive 
systems and processes of plants and 
animals. 
What the Pupils Will Do: 
I. Perform experiments 29 through 42 
in text. 
II. Formulate definition of diffusion, os- 
mosis, digestive ferment, digestion, 
transpiration. 
III. Make a chart showing digestive fer- 
ments and their functions. 
IV. Make a drawing of the passage of 
food through a plant. 
V. Make a drawing of the head and 
trunk of the human body. Locate 
each of the digestive organs and give 
function of each. 
VI. By means of a drawing of a section 
of the small intestine and another of 
a section of the villus, show how 
food is absorbed. 
VII. List advisable hygienic habits and 
tell why advisable. 
VIII. Make drawing of tooth. Name dif- 
ferent parts and materials of which 
made. 
What the Pupils May Do: 
I. Devise original experiment on os- 
mosis ; transpiration. 
II. Describe the microscopic study of a 
hair-root. Illustrate with drawing. 
HI. State five uses of water to plants. 
IV. Describe digestion in an amoeba. 
V. Trace digestion of breakfast or 
lunch, showing what enzymes are in 
the digestive juices, and how each 
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1. To study the respiratory processes 
of the human body. 
What the Teacher Will Do: 
I. Direct discussions in which the ne- 
cessity of breathing, and the struc- 
ture and function of the breathing 
organs of man are explained. 
II. Explain and direct the study of the 
hygiene of the breathing organs. 
III. Explain the carbon cycle. 
What the Teacher Will Do: 
I. Make a drawing of the respiratory 
system, naming each part. 
II. Determine the amount of chest en- 
largement during inspiration. 
Explain inspiration and expiration. 
III. Name in order and locate the seven 
regions of the air passage. 
IV. Give an account of the blood circu- 
lation to, through, and from the 
lungs. Make a drawing illustrating 
the processes. 
V. Give causes of suffocation and ex- 
plain artificial respiration. 
VI. Demonstrate the Prone Pressure 
method of respiration. 
What the Pupils May Do: 
I. Make a drawing describing the pro- 
cesses of inhaling and exhaling. 
II. Make an individual report on the 
carbon cycle. 
III. Explain the theory of ventilation and 
tell how it may be put into practice 
at home or at school. 
Textbook assignment: Chapter XII. 
C2 
Objectives: 
1. To study the circulatory system 
of the human body 
a. The circulatory organs and 
their systems. 
b. The structure and use of the 
circulatory vessels. 
What the Teacher Will Do: 
I. Analyze a portion of blood before 
the class. 
II, Demonstrate to the class the tech- 
nique of using the tourniquet. 
III. Give a completion test using the 
summary as a basis. 
What the Pupils Will Do: 
I. Prepare a chart showing the changes 
in the composition of the blood, and 
the different uses of the blood. 
II. Perform experiment 43 in text. 
III. Make a drawing of the heart, label- 
ing the parts. Describe heart action. 
IV. Trace circulation of the blood by 
means of a drawing. 
V. Name and explain three heart dis- 
eases. 
VI. Make individual or group demon- 
strations of First-Aid for a severed 
artery in the upper arm, the leg be- 
low the knee; a severed vein in the 
lower vein, the lower leg. 
What the Pupils May Do: 
I. Make a drawing showing the inter- 
relationship of the arteries, veins, 
and capillaries. 
11. Show by a chart the composition of 
venous, arterial, and capillary blood. 
III. Prepare a paper of a hundred or 
more words on one or more of the 
following topics: 
1. Blood plasma. 
2. Clotting or coagulation of the 
blood. 
3. An account of the work of Wil- 
liam Harvey. 
4. Lymph. 
5. Effect of exercise on the heart 
6. Treatment for nosebleed. 
Textbook assignment: Chapter XL 
D1 
Objectives: 
1. To learn the general function of 
the nervous system: the control of 
activities (conscious, habitual, or 
native) of the human body. 
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What the Teacher Will Do: 
I. Conduct a discussion in which the 
pupils classify their activities for a 
given period as native, habitual, or 
conscious. 
II. Have the class answer the following- 
questions at the close of the discus- 
sion : 
1. What controls our activities? 
(The brain). 
2. By what means? (The nervous 
system). 
3. What is the general function of 
the nervous system? 
(Control and co-ordination of 
movements of the body). 
What the Pupils Will Do: 
I. Submit a list of all the activities in 
which each engaged from breakfast 
until lunch. 
II. Make a list of 10 native activities. 
10 conscious activities, and 10 habit- 
ual activities. Submit for class dis- 
cussion. 
III. Learn the Latin for ten English 
words. Keep a record of each time 
a conscious effort is made to link the 
words together before the connection 
becomes habitual. (The mastery of 
this problem must be tested by the 
teacher or a member of the class). 
What the Pupils May Do: 
I. Try conscientiously to make or break 
a habit. Keep a record of successes 
and failures for a given period. Pre- 
pare a graph showing the results. 
II. List the native activities which some 
animal friend performs. Make a 
similar list of habitual activities. 
Textbook assignment: Pp. 521-523. 
D2 
Objectives: To study the construction and 
operation of the nervous system. 
What the Teacher Will Do: 
I. Bring before the class diagrams of 
the nervous system, spinal cord, and 
brain. 
II. Review the functions of the nervous 
185 
system, and point out function of 
each part of the system. 
What the Pupils Will Do: 
I. Prepare drawings of spinal column, 
brain, etc. 
II. Trace a message from the finger to 
the brain, from the foot to the brain, 
etc. 
III. Tabulate the organs of the nervous 
system. Give c haracteristics and 
function of each. 
IV. Show relation between nerves and 
conduct. 
What the Pupils May Do: 
I. Liken the nervous system to a tele- 
graph system. 
II. Prepare a complete drawing of the 
entire nervous system. 
Textbook assignment: Pp. 523-533. 
D3 
Objectives: 
1. To study the hygiene of the ner- 
vous system. 
What the Teacher Will Do: 
I. Conduct a review of the composition 
of the nervous system. 
II. Develop a discussion out of which 
grows the proof of conditions nec- 
essary for a healthy nervous system. 
III. Conduct a discussion concerning the 
ill effects of tobacco and alcohol on 
the nervous system. 
What the Pupils Will Do: 
1. Prepare a drawing of the nervous 
system of the human body. 
II. Present to the class a list or discus- 
sion of ideal conditions for the de- 
velopment and maintenance of a 
healthy nervous system. 
III. Summarize the effects of alcohol and 
tobacco upon the nervous system. 
What the Pupils May Do: 
I. Make a poster or series of posters 
pertaining to this subject. 
II. Plan, initiate and conduct a cam- 
paign for the proper ventilation of 
the classroom or school building for 
a given period. 
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Textbook assignment: Pp. 533-535. 
D4 
Objectives: 
1. To study the chemical control of 
the body as determined by the 
various glands in relation to why 
people behave as they do. 
What the Teacher Will Do: 
I. Conduct a review of the function of 
the nervous system. 
11. Supervise and direct all group work 
What the Pupils Will Do: 
I. Write a paper dealing with the dis- 
covery of the chemical control ol 
the body. 
II. Review previous drawing of the 
nervous system, locating the various 
glands mentioned in this assignment. 
111. Make a table listing the glands, their 
secretions and functions. 
IV. Make a drawing of each gland that 
affects the control of the body. 
V. Collect pictures showing the effect 
certain harmones have had upon an- 
imals. 
What the Pupils May Do: 
I. Work original experiments. 
If. Prepare a paper of 100 words on one 
of the following topics : 
1. Intestinal Secretions and Their 
Work 
2. Adrenal Glands and Their Func- 
tion. 
3. The Thyroid Gland—Its Place 
and Work. 
Textbook assignment: Pp. 535-540. 
D5 
Objectives: To learn the structure and 
care of the eyes and ears. 
What the Teacher Will Do: 
I. Give tests for astigmatism, near- 
sightedness, far-sightedness, color- 
blindness, and deafness. 
II. Conduct a discussion of the causes 
and remedies if defects are found. 
III. Present charts showing parts of the 
ear and eye. 
What the Pupils Will Do: 
I. List causes of eye defects. Suggest 
remedies. 
II. Make drawings showing the effect of 
different lenses upon defects. 
111. Make drawings of ear and eye. Name 
each part. 
IV. Prepare a report (written or oral) 
on the process of hearing and sound 
waves. 
What the Pupils May Do: 
I. Prepare a paper on the care of the 
eyes, of the ears. 
II. Explain, in relation to hearing, how 
it is possible for a deaf person to 
hear by means of a radio or on the 
telephone. 
Textbook assignment: Pp. 517-520 
El 
Objective: To learn the structure and use 
of the skin. 
What the Teacher Will Do: 
1. Direct discussion on the following 
subjects: 
1. Coverings as means of protection, 
2. Characteristics of the skin. 
3. Care of the skin. 
4. Body temperature 
II. Give instruction in the preparation of 
slides for microscope. 
III. Present First-Aid treatment for 
burns and scratches. 
What the Pupils Will Do: 
1. Prepare a slide of epithelium, exam- 
ine through microscope, and draw. 
Label parts. 
II. Make drawing showing layers of 
skin, dermis and epidermis. Give 
function and chief characteristics 
of each. 
III. Draw skin glands and give functions 
of each. 
IV. Prepare a paper on the care of the 
skin, of the hair. 
What the Pupils May Do: 
1. Make a poster on daily care of the 
skin and its relation to health. 
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II. Write a paper on "How Nature Pro- 
tects Plants and Animals." 
Textbook assignment: Pp. 500-507. 
E2 
Objective: To study the framework of the 
body. 
What the Teacher Will Do: 
I. Direct discussion on the following 
subjects; 
1. Structure and use of the skeleton 
2. Comparison and contrast of 
human skeleton with other skeletons 
3. Hygiene of the skeleton 
H. Teach First Aid treatment of sprains, 
dislocations, and fractures. 
What the Pupils Will Do: 
I. Make a drawing of the human skele- 
ton. Name all the different parts. 
II. Make a poster illustrating correct 
carriage of the body in contrast with 
incorrect carriage. 
HI/ List possible results of incorrect pos- 
ture. 
IV. Explain fracture, sprain, and dislo- 
cation, and demonstrate bandaging 
for each. 
What the Pupils Will Do: 
T. Submit plans and ideas suitable for 
use during a "poster day." 
H, Prepare a paper on the importance 
of good posture. 
Textbook assignment: Pp. 508-511. 
E3 
Objective: To learn how motion and loco- 
motion are carried on by living 
things. 
What the Teacher Will Do: 
I. Conduct discussions based on the fol- 
lowing questions: 
1. What is the one big apparent 
difference between plants and an- 
imals? (Power to move). 
2. We know that plants do not move 
from place to place. Is there any 
movement within the protoplasm 
of plants? Of animals? Do 
plants and animals have any kind 
of motion within their bodies that 
are similar? (Motion of proto- 
plasm). 
3. How is locomotion carried on by 
animals ? 
H. Present appropriate posters and 
charts to the class. 
What the Pupils Will Do: 
I. Prove to the class that muscle causes 
movement when it contracts. (This 
can be demonstrated through the bi- 
ceps muscles in the arm.) The ac- 
tion is to be explained as it is shown. 
H. List activities of the human body that 
are controlled by involuntary mus- 
cles. By the voluntary muscles. 
HI. List reflex actions. Distinguish be- 
tween voluntary and involuntary re- 
flexes. 
What the Pupils May Do: 
I. Boil a small portion of a large mus- 
cle (a strip of lean beef) until its 
fibers can be easily separated. Pick 
the bundles apart until fibers are al- 
most invisible to the naked eye. Ex- 
amine under microscope and make 
drawing. 
H. Examine 10 classmates for posture. 
III. Make a poster for the class room 
showing the four necessary condi- 
tions for a healthy muscular system. 
Textbook assignment: Pp. 511-517. 
F1 
Objective: To study bacteria as the foes 
of man. 
What the Teacher Will Do: 
I. Conduct discussions in which the fol- 
lowing questions are answered: 
What is meant by health? Why is 
good health important? What is 
meant by disease? What are some 
of the most common indications of 
disease in man? What is the rela- 
tion of microscopic organism and 
disease? Who discovered the rela- 
tion ? How ? What is known of the 
structure, growth, and reproduction 
of bacteria? In what ways are bac- 
teria foes to man? How can the body 
be safeguarded against disease? 
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What the Pupils Will Do: 
I. Perform experiments 53, 54, 55 in 
the text. 
II. Tabulate common diseases that affect 
mankind. Give cause, prevention, 
and treatment, 
III. Prepare a paper in bacteria giving 
structure, growth, and method of re- 
production. 
IV. Show why care concerning water 
and milk supplies is important. 
V. Describe the Pasteur treatment of 
rabies and other diseases. 
What the Pupils May Do: 
I. Prepare an account concerning super- 
stitious ideas relative to the cause of 
disease. (Oral or written). 
II. Tabulate at least five ways in which 
bacteria are man's invisible foes. 
III. Prepare a paper on the prevalence, 
care and treatment of, and rules to 
be followed for consumptives and 
consumption. 
IV. List ways in which the human body 
is protected against disease. 
Textbook assignment: Chapter XVI. 
F2 
Objectives: To learn how bacteria are 
friends to man. 
What the Teacher Will Do: 
I. Discuss bacteria as a necessity in life 
and bring to class a specimen of soil 
showing the decayed particles in it. 
II. Explain what becomes of the dead 
animal and plant bodies. Assign ref- 
erence on nitrogen. Consider with 
the class the properties of nitrogen 
and list them. 
III. Socialize discussion on nitrogen and 
explain what is meant by nitrogen- 
fixing bacteria. Associate the value 
of these to man. 
Bring before the class the relation of 
bacteria to industry. 
What the Pupils Will Do: 
I. Take field trip and get a collection of 
soil of different types showing dif- 
ferent kinds of decayed matter. 
II. State all you can about the decay and 
decomposition of plants in regard 
to fertilizing the soil. Explain why 
manure is put on soil in different 
seasons of the year. 
III. Make a list of pod-bearing plants 
and tell how they aid nitrogen-fixing 
bacteria. Draw a graph showing the 
nitrogen cycle. 
IV. Explain why the flesh of cattle that 
have just been killed is tasteless. 
Explain the change after standing. 
Perform an experiment with freshly 
killed beef to show this. 
V. Explain how it is that bacteria of 
certain kinds have definite flavors, 
produce some pure cultures on food 
substances in test tubes, then trans- 
fer them into milk and test for defi- 
nite flavor. Determine bacteria as 
related to food flavor. 
VI. Write a paper on the manufacture of 
hemp, flax, and jute and tell the part 
that bacteria play in this manufac- 
ture. 
What the Pupils May Do: 
I. Compose a short story on "The 
Cheese Family and Their Relation to 
Bacteria." 
IT. Explain why butter depends on bac- 
terial action. 
III. Have girls in the class make bread 
demonstrating the reactions resulting 
from yeast and bacteria action. Use 
some cider, noting change with age 
resulting from bacteria action. 
References:. Peahody and Hunt, Biology 




1. To learn the relation of plants to 
human welfare as food, beverage, 
medicine 
2. To learn the particular use of 
several different kinds of foods 
3. To become familiar with the 
structure of different plants with 
relation to structure 
1 '• ■ Hi 
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What the Teacher Will Do: 
I. Conduct discussions in which the 
following points are brought out; 
1. The biological functions—manu- 
facture, digestion, and transporta- 
tion of foods and the breathing 
and oxidation processes — of 
plants 
2. The use of cereal, pod-plant, cul- 
tivated fruits, and other plants 
3. The structure and composition of 
the more common food plants 
(corn, wheat, beans, celery, etc.) 
4. The source of flavoring extracts 
and drugs. 
What the Pupils Will Do: 
I. Prepare individual summaries of the 
biological functions of plants. 
II. Make classification of plants accord- 
ing to the parts which are useful to 
man (roots, stems, seeds, flowers). 
III. Make drawings of structure of va- 
rious plants presented to the class. 
IV. Prepare a special report on either 
tea, coffee, or cocoa—as assigned by 
the teacher. 
V. Prepare a table giving the names and 
sources of plants as flavoring ex- 
tracts and drugs. 
What the Pupils May Do: 
1. Prepare and make report on five or 
more successes in improving and de- 
veloping new varieties of fruit and 
vegetables. 
II. Prepare and make report on grape 
juice—manufacture and use. 
Textbook assignment: Pp. 309-321. 
F4 
Objectives: 
1. To learn the value and means of 
conservation of forests 
What the Teacher Will Do: 
I. Conduct discussions on the following 
topics: 
1. Commercial uses 
2. National forests 
3. Forest service 
4. Physical values 
5. Forest protection 
II. Conduct field trips for the study of 
local trees. 
III. Bring before the class maps and 
charts pertaining to location, classifi- 
cation, and conservation of forests. 
IV. Conduct check exercises. 
What the Pupils Will Do: 
I. Make special reports on the appear- 
ance and use of certain trees assign- 
ed by the teacher. 
II. List 5 reasons why national forests 
are established. 
III. List the dangers that threaten forests 
and suggest remedies for each. 
IV. List the physical values of the forest. 
What the Pupils May Do: 
I. Prepare a "National Forest' map of 
the U. S. 
II. Prepare a chart of different kinds of 
woods. 
III. Prepare a report on the value of 
camp sites in forests. 
IV. Prepare a report on the forest sys- 
tem in Virginia. 
Textbook assignment: Pages 328-337. 
Reference suggestions for help with this 
assignment: 
Government Bulletins; 
A Primer of Forestry, Parts I and 
II, Bulletins No. 173 and 358. 
Forest Facts for Young Folks 
Purchase of Land under the Weeks 
Law in the Southern Appalachian 
and White Mountains 
Forests and Forestry in U. S. 
Timber: Mine or Crop? Bulletin 
No. 886. 
FS 
Objectives: To learn what plants are in- 
jurious to man and how they may be 
destroyed. 
What the Teacher Will Do: 
I. Conduct field trips to recognize in- 
jurious plants. 
II. Supervise experiments to determine 
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habits of injurious and non-injur- 
ious plants. 
What the Pupils Will Do: 
I. List injurious plants found in that 
community. 
II. Recognize and know the habits of 
community pests. 
III. Formulate table listing pests, time of 
year and remedy. 
IV. List substances injurious to man 
produced by plants. 
V. Tabulate plants injurious to food or 
other useful plants and state why. 
What the Pupils May Do: 
1. Bring first-hand specimens of each 
pest. 
11. Report on out of vicinity or state 
plant enemies. 
G1 
Objective: To study insects and their re- 
lation to human welfare. 
What the Teacher Will Do: 
1. Develop the discussions through dis- 
cussion of: 
1. Moths and Butterflies—their life 
histories, resemblances and differ- 
ences. 
2. Grasshoppers — their history, 
structure, and work 
3. Bees—q u e e n s, workers, and 
drones—their conduct and assist- 
ance to man. 
4. Mosquitoes—conduct and means 
of extermination. 
5. Flies—their history, habits, con- 
duct and means of extermination, 
11. Conduct a field trip on which pupils 
make collections of insects for 
mounting. Point out their habitats, 
habits, and any other thing notice- 
able about them. 
What the Pupils Will Do: 
1. Mount and label all specimens found 
on field trip. 
11. Make a drawing of each class of in- 
sects in collection and label parts. 
III. Prepare a list of the ways in which 
insects are beneficial to man. Harm- 
ful to man. Draw conclusion as to 
which group is most beneficial. 
Which, most harmful. 
IV. Prepare report on the following 
(oral or written) : 
1. Dr. Walter Reed and yellow fever 
2. The process of honey-making 
3. Comparison of various classes of 
insects as to structure, size, habits, 
and locomotion. 
V. Perform experiments 59 and 60 in 
text. 
What the Pupils May Do: 
1. Outline a plan for the extermination 
of flies and mosquitoes around the 
school. 
II. Prepare an illustrated paper on either 
of the following: 
1. The history of a moth, a butterfly, 
a bee, a fly, or a grass-hopper. 
2. Benefits derived from insects. 
Textbook assignment?, Chapter XIX. 
G2 
Objectives: To learn relation of fish to 
human welfare. 
What the Teacher Will Do: 
I. Conduct discussion in which students 
give their previous knowledge of the 
different kinds of fish and their 
characteristics. List problems raised 
by the students, and suggest refer- 
ences for the solution of these prob- 
lems. 
What the Pupils Will Do: 
1. Make a drawing of a gold-fish and 
label its different regions and appen- 
dages. 
11. Make a diagram showing how fish 
carry on locomotion and name or- 
gans of locomotion. 
III. Write out and use illustration to show 
how fish get their food and compare 
their digestive system with that of 
man. 
IV. Make drawing that will show circu- 
lation of blood in fish. 
V. Perform experiments that will show 
how fish is adapted for breathing; 
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make sketch of gills and label differ- 
ent parts. 
Vl. Describe reproduction in any two 
kinds of fish. 
VII. Name most valuable fish, and tell 
why they are of such importance to 
man. 
VIII. Describe several steps that should be 
taken to protect supply of fish, and 
tell why this should be done. 
What the Pupils Will Do: 
I. List laws that have been passed to 
protect fish and add some that you 
think should be passed. 
II. Write description of a fishery. 
III. Visit fishery. 
IV. Make individual reports on certain 
kinds of fish: the trout, stickle back, 
sunfish, salmon, eel. 
References; Comstock, Handbook of Na- 
ture Study; Peabody and Hunt, 
Biology and Human Welfare. 
G3 
Objectives: To study birds as to kinds, 
habits, structures, and economic im- 
portance. 
What the Teacher Will Do: 
1. Take pupils on field trips and study 
the birds that are seen. 
What the Pupils Will Do: 
I. Make individual reports on birds. 
II. Learn bird food-trees and plants. 
HI. Make a food chart showing the food 
(animal, vegetable, pestiferous 
weeds or insects) eaten by birds of 
your vicinity. 
IV. Make a chart showing the life of 20 
common birds of your vicinity, in 
which is listed arrival, departure, 
number in brood, nesting time, incu- 
bation days, length of stay of young 
in nest; location, height, material of 
nest; number of eggs. 
V. Make a bird book including pictures, 
descriptive paragraphs and poems of 
birds. 
VI. Make a bird bath or bird house. 
What the Pupils May Do: 
I. Write essay on the economic impor- 
tance of the robin—migration of 
birds—means of attracting birds. 
11. Present an original playlet with birds 
as the central plot. 
III. Get movie: Birds, International 
Harvester Co., 606 S. Michigan Ave,, 
Chicago, 111. 
References: Comstock, Handbook of Na- 
ture Study. 
G4 
Objective: To learn the relation of mam- 
mals to human welfare. 
What the Teacher Will Do: 
1. Conduct class discussion based on 
the following questions; 
1. What is a mammal? Give dis- 
tinguishing characteristics. 
2. How are mammals related to 
human welfare? Can we live 
without them? Prove your an- 
swer. 
3. Are all mammals of value to man? 
Why, or why not? 
II. Give the following true-false check 
on the reading. Read the list of ani- 
mals aloud to the pupils; have each 
pupil write the name of the animal as 
it is given, writing T after it if it is 
a mammal and F if it is not a mam- 
mal. 
1. Whale T 11. Dog T 
2. Robin F 12. Mouse T 
3. Eagle F 13. Alpaca T 
4. Bat T 14. Bacteria F 
5. Elephant T 15. Seal T 
6. Jellyfish F 16. Lizard F 
7. Kangaroo T 17. Monkey T 
8. Duckbill T 18. Salmon F 
9. Frog F 19. Turtle F 
10. Camel T 20. Butterfly F 
What the Pupils Will Do: 
I. Make a list of all the mammals in 
local community that are useful to 
man. Tell why they are useful. 
H. Summarize the characteristics that 
distinguish mammals from other an- 
imals. 
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III. Classify as those useful for transpor- 
tation, for food, and for clothing. 
Name at least 6 in each class. 
IV. Name 5 useful mammals that are in 
danger of extermination, and suggest 
ways of preventing this. 
V. Show in what ways man is superior 
to all other animals. 
What the Pupils May Do: 
I. Conduct a rat-and-mice-extermina- 
tion campaign. 
II. Read and report on one or both of 
the following books, or others ap- 
propriate to the subject: 
1. Ernest Thompson-Seton: Lives of 
the Hunted. 
2. Ernest Thompson-Seton: Wild 
Animals I Have Known. 
Textbook assignment: Pp. 451-464. 
HI 
Objectives: 
1. To study plant propagation 
through seeds. 
2. To learn the conditions that are 
essential to the growth of plants. 
What the Pupils Will Do: 
I. Perform exercises 51 and 52 in text. 
II. Prepare drawing in every case pos- 
sible. 
III. Prepare charts showing differences 
between monocotyledonous and dic- 
otyledonous plants — stems, roots, 
leaves and flowers. 
IV. Plant a seed and make drawings of 
the different stages of the develop- 
ment. 
V. Plant tubers, cutting and comparing 
growth. 
VI. List the essential conditions for plant 
growth. 
VII. Make drawings showing differences 
between bean, corn and pine seed. 
VIII. Study methods seeds have of dis- 
tributing themselves and draw ex- 
amples of each. 
IX. Prepare a chart showing certain 
plants and the soil best adapted to 
each. 
X. Make table listing known plants and 
methods of reproduction. 
What the Pupils May Do: 
I. Make a collection of seed, tubers, etc. 
for the laboratory. 
II. Plant a school garden of radishes, 
lettuce, etc., possibly using the in- 
come for buying laboratory material. 
III. Get motion picture reel on 
1. Corn—Harvesting and Testing 
the Seed. 
2. Corn—Growing and Feeding. 
(International Harvester Co., 606 
S. Michigan Ave., Chicago, 111.) 
IV. Report on pruning and grafting. 
Textbook assignment: Chapter XV. 
Reference assignment: Hodges, Nature 
Study and Life. 
H2 
Objective: To learn how animals repro- 
duce. 
What the Teacher Will Do: 
I. Orientate the class in the reproduc- 
tion of animals through a review of 
plant reproduction. This chapter 
will be taught by specific instances, 
i. e., frog eggs, chicken eggs, etc. 
What the Pupils Will Do: 
I. Compile an illustrated notebook of 
the stages in a frog's development 
from the egg. 
H. Formulate usable definitions of the 
following: ovaduct, sperm, cell nu- 
cleus, fertilization, cell division, roe, 
yolk, embryo, spawning, milt, head 
piece, sperm nucleus, cell differentia- 
tion. 
HI. Compare sexual and asexual repro- 
duction. 
IV. Set a hen. Start her with one egg, 
and add one egg each day until the 
first egg set hatches. Number the 
eggs as you place them under the 
hen. When the first one hatches 
break the others and note embryonic 
stages of a chick. (One pupil can 
do this for the entire class). 
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V. Compare and contrast reproduction 
of frog, fish, birds, and mammals. 
What the Pupils May Do: 
I. Write a summary of the life history 
- of a fish or a turtle. 
II. Tabulate forms of reproduction in 
order of their complexity. 
Textbook assignment: Chapter XIII. 
U : To study single-celled animals; 
protozoa and amoeba. 
What the Pupils Will Do: 
I. Prepare a "hay infusion" for obtain- 
ing single-celled animals. Keep fully 
descriptive note of the performance. 
XL Prepare microscopic slides of para- 
mecium, amoeba and other protozoa. 
Make a drawing of each, labeling the 
parts of each and listing the charac- 
teristics as to feeding, breathing, re- 
producing, etc., of each. 
III. Show how one-celled animals are of 
importance to man. How they are 
harmful. 
What the Pupils May Do: 
I. Prepare extra slides for the labora- 
tory. 
II. Perfect a plan for the purification of 
the drinking water at the school. 
Textbook assignment: Chapter XXII. 
12 
Objectives: To study the crayfish and 
their relatives. 
What the Pupils Will Do: 
I. Perform experiment 62 in text. 
Write description in notebook. . 
II. Make drawing of crayfish and label 
parts. 
III. Show relation of crayfish to lobster, 
shrimp, crab. 
IV. Prepare a collection of Crustacea for 
individual or for laboratory. 
V. Make a list of crustacea used for 
food. Tell where found. 
What the Pupils May Do: 
I. Prepare a report on the geograph- 
ical distribution of crayfish. 
IT. Compare the skeleton of the crayfish 
with any familiar vertebrae. 
III. Study the different homes of cray- 
fish, 
IV. Prepare an aquarium in a nearby 
stream. 
Textbook assignment: Chapter XXIII. 
13 
Objective: To study the frogs and their 
relatives. 
What the Pupils Will Do: 
I. Perform experiment 63 in text. Write 
up observations. 
II. Make a drawing of a frog, labeling 
the parts. 
III. Review reproduction of frogs. 
IV. Prepare a series of drawings of the 
different stages of frog reproduction, 
V. Show the relation of the frog to the 
salamander, toad, and newts. 
VI. Show the economic importance of 
amphibians. 
What the Pupils May Do: 
I. Study habits and conduct of a partic- 
ular frog or toad. Write up obser- 
vation. 
II. Summarize the life history of a frog 
in words or in drawing. 
Textbook assignment: Chapter XXIV. 
n 
Objectives: To learn how heredity affects 
life. 
1. Definition of heredity. 
2. Why heritage is of such great im- 
portance. 
What the Teacher Will Do: 
I. Conduct discussion in which pupils 
give examples of cases where they 
have seen inherited traits of father 
or mother. List problems raised by 
students, and suggest references for 
the solution of these problems. 
What the Pupil Will Do: 
I. Form a clear-cut definition of hered- 
ity and tell why it is of such impor- 
tance. 
II. Make a list of traits and characteris- 
tics that may be inherited, and state 
what per cent inherits these in the 
following generations. 
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III. Prove, by giving an example or ex- 
amples, that only those who are men- 
tally and physically sound should 
marry. 
IV. Compare Kallikak family with Ed- 
wards family, and give conclusions 
drawn from this comparison. 
V. List traits which you have inherited 
from father or mother. 
VI. Prove whether acquired characteris- 
tics are inherited or not. 
VII. Prove the importance of education, 
this being true. 
What the Pupils May Do: 
I. Debate the question of Heredity ver- 
sus Environment. 
II. Study causes of feeble-mindedness 
and formulate remedies. 
References: Walters, Heredity. 
J2 




What the Teacher Will Do: 
1. Have a class discussion on training 
and find out the children's ideas of 
its meaning. List the factors sug- 
gested by them. Lead them into a 
discussion on the good of education. 
H. Have the children write out the good 
habits they think everyone should 
have. Discuss these and take a vote 
on them, ranking them according to 
the votes received. Discuss the laws 
of habit formation. 
What the Pupil Will Do: 
I. Select one of the habits ranked by 
the class, or one the pupil is more in- 
terested in, and develop it. (Use 
the laws of habit formation. Keep 
a record of the times you have a 
chance to put the habit to use and 
do it, and also the times you do not 
do it.) At the end of a month draw 
a graph showing the improvements 
in the formation of the habit. 
H. Write a paper of 200 words on "The 
[Vol. 8, No. 6 
Part Training Plays in Man's Life." 
What the Pupils May Do: 
1. Select and form another habit and 
make a similar report as before. 
References: Hunter, A Civic Biology; Pp. 
354-357. 
HAPPENINGS IN OUR TRAIN- 
ING SCHOOL 
The First Grade Has a Circus Parade 
Just after promotion in February it was 
necessary to get the children in the high 
first grade started on a worthwhile activity. 
Because of the interest children have in an- 
imals, the telling of stories about pets at 
home was encouraged. Stories and poems 
about pets were read to them and songs 
about the funny tricks of animals were 
learned. Animal picture puzzles were made 
and worked out by the class. This stimu- 
lation had the desired effect, for the chil- 
dren were anxious to make stories, pictures, 
and puzzles to put in their booklets. They 
were also eager to have a circus. 
While they were planning this, they learn- 
ed that the low first grade was planning a 
circus too. Then they decided to co-operate 
with them by preparing the parade while 
the low first grade prepared the stunts for 
the performance in the big tent. In getting 
ready for this each child told what he had 
seen in circus parades and the class chose 
from the many suggestions what they would 
have in theirs. The line up for it was as 
follows: Elephants, ponies, monkeys, seals, 
giraffes, camels, leopards, lions, sea lions, 
and bears. The clowns and the steam piano 
were not forgotten in this great parade. 
Most of the animals were made from pat- 
terns traced on heavy cardboard, cut out, 
and fastened together with paper fasteners. 
These animals could work their legs. This 
ability to move and the bright colors with 
which they were painted made the parade 
quite gay. The clowns were just as active 
although they were made of cloth and stuff- 
ed with cotton. 
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